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In the this study, 10 isolates of Lactic Acid Bacteria (LAB) were isolated from 
;/can rebus (steam fish) purchased from a local market, was characterised by 
phenotypical and biochemical characteristics. Eight isolates were identified as 
Lactococcus lactis subsp. lactis and were evaluated for endopeptidase activity. As 
the endopeptidase activity of the crude cell extracts varied among isolates, only 
Lc. lactis subsp. lactis RI 11 was selected for further study. The optimum 
endopeptidase activity was at pH 7.5 and 45°C. The crude enzyme preparation 
was purified to apparent homogeneity by ammonium sulphate fractionation, muon 
and cation exchange chromatography and gel filtration chromatography. The 
1ll 
purification procedure has resulted 1.55 % yield and 2.36 purification fold. As the 
purified endopeptidase has 3 optimum temperatures (10°C, 50°C and 90°C) and 
pH (3.5, 6.5 and 9.5), it was likely that the endopeptidase consist more than one 
isoenzymes. The molecular mass of purified endopeptidase was approximately 
14.15 kDa estimated with Sodium dodecyl sulphate-polyacrylamide gel 
electrophoresis analysis. However, a lower molecular mass of 3.9 kDa was 
obtained from gel filtration chromatography. In terms of substrate specificity, the 
purified endopeptidase showed higher substrate affinity towards bradykinin with a 
K.m value of 0.029 mM, whilst, oxidised insulin B chain demonstrated the highest 
production rate with the Vmax value of 10.52. 
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Dalam penyelidikan ini, 1 0  pencilan Bakteria Asid Laktik (BAL) dipencilkan 
daripada ikan rebus yang dibeli daripada pasar tempatan, dicirikan melalui kaedah 
finotipikal dan biokimia. 8 pencilan dikenali sebagai Lactococcus lactis subsp. 
lactis dan diuji aktiviti endopeptidase. Disebabkan aktiviti endopeptidase dari 
ekstrak kasar berbeza antara pencilan, hanya Le. lactis subsp. lactis RI 1 1  dipilih 
untuk menjalani kajian selanjutnya. Aktiviti optimwnnya berada di pH 7.5 dan 
suhu 45°C. Endopeptidase kasar yang disediakan kemudian ditulinkan sehingga 
mencapai tahap homogenisasi melalui kaedah pemendakkan amonium sulfat, 
kromatografi penukar anion dan kation dan kromatografi penurasan gel. Kaedah 
penulinan ini telah menyebabkan 1 .55 % basil dan 2.36 tahap penulinan. 
Disebabkan activity endopeptidase tulin mununjukkan tiga suhu optima ( lO°C, 
50°C dan 90°C) and pH (3.5, 6.5 dan 9.5), ia dipercayai mengandungi lebih 
daripada satu isoenzim. Ketumpatan molekul dianggarkan sebanyak 14. 1 5  kDa 
melalui kaedah analisa gel elektroforesis sodium dodesil sulfat, manakala 
ketumpatan molekul yang lebih rendah, iaitu 3 .9 kDa, dianggarkan dengan 
kromatografi penurasan gel. Dari segi kespesifikan substrat, bradikinin 
menunjukkan afmiti substrat yang tinggi dengan nilai Km 0.029 mM, sebaliknya, 
B-insulin teroksida menunjukkan kadar penghasilan yang paling tinggi dengan 
nilai Vmax sebanyak 10.52. 
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CHAPTER I 
GENERAL INTRODUCTION 
Lactic acid bacteria (LAB) are well known as starter cultures and are used in many 
fermented products. LAB posses a proteolytic system, which is closely related to the 
flavour of fermented foods. The amino acids produced during proteolysis contribute 
to the flavour of fermentation foods (Ohhira et ai., 1 990). 
LAB is Gram positive bacterium, multiple-amino acid auxotroph and requires 
essential amino acids for growth (Chen and Steele, 1 998). Hence, LAB possesses an 
active proteolytic system to facilitate specific nutritional requirements from 
exogenous amino acids (Reiter and Oram, 1 962). There are major differences in 
proteolytic ability among different species of LAB. There are many species of LAB 
that are known to possess proteolytic systems that allow them to grow on protein rich 
substrates such as meat, plants and milk. 
The proteolytic system of LAB is a complete system and has been extensively 
studied for several years (Monnet, 1995; Tan et ai., 1 993; Kok, 1 99 1 ). A cell 
envelope associated proteinase, which is essential for the optimal growth of bacteria 
2 
in milk, is the first enzyme to degrade casein. The proteinase hydrolyses proteins into 
peptides, which provide suitable chain length, will be transported through the plasma 
membrane using an oligopeptide transport system. The initial cleavage of large 
casein fragment to smaller peptides by endopeptidase and subsequent degradation by 
several aminopeptidases is a fundamental route for casein utilisation (Atlanet al., 
1989; Niven, 1991). For Lactococcus lactis, a dozen different peptidases have been 
described and characterised. All of them seem to have an intracellular location and 
potentially play a role in the nutrition of the cell (Monnet, 1995). 
Endopeptidases are a group of enzymes that act on smaller polypeptides or 
oligopeptides, they are not proteinases because they do not hydrolyse peptide bonds 
in protein. They are usually call oligopeptidases and constitute as a subgroup of the 
endopeptidase family (Barret and Rawlings, 1992). 
Endopeptidase activity also contributes to the production of bioactive peptides. 
These bioactive peptides perform both biological and physiological functions. 
According to Kim et al. (1995), peptides derived from cheese slurry prepared by Lc. 
lactis subsp. lactis as starter culture have anti-carcinogenic properties. 
3 
In mammals, oligopeptidases are involve in the later part of the degradation of 
proteins, by hydrolysing peptides in the cytoplasm and also have a regulatory 
function on bioactive peptides such as bradykinin, enkephalin precursors, luliberin, 
neurotensin and angiotensin. In Salmonella typhimurium, which is the Opd A play a 
role in protein turn over and hydrolyses the intermediates formed during protein 
breakdown has been studied by Vimr et al. (1983). In Escherichia coli, Opd A is 
associated with the membrane-bound proteinase IV (Novak et al., 1986). 
There are two characteristics that differentiate these lactic acid bacteria from many 
other proteolytic microorganisms. Firstly, LAB are fastidious organisms with 
multiple amino acid requirements and as a consequence, their growth is critically 
dependent on efficient systems for the degradation of proteins and the transport of 
amino acids and small peptides. Secondly, several LAB contain proteolytic system 
that is highly specific and results in the production of unique peptides (Kok and De 
Vos, 1994). 
Endopeptidases of LAB have been less extensively studied than exopeptidases; 
however some oligopeptidases have been purified. Two different endopeptidases 
(designated LEP I and II), showing different substrate specificities on a range of 
oligopeptidases (Van et al., 1987a, b), have been reported in Lactococcus lactis 
subsp. cremoris H61. Endopeptidases, subsequently designated as Pep 0 (Mierauet 
al. , 1993) and Pep F (Monoet et al., 1994), have been purified from Lactococcus 
lac/is subsp. cremoris Wg2 (Tan e/ al., 1991) and genetically characterised. This 
